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Abstract 
Megaprojects are large-scale ventures of inherent great complexity; they last long, cost much, and affect the lives 
of a significant number of people. A common type of megaprojects that aspire to (re)form the so-called “cities of 
tomorrow” is the urban megaprojects, i.e., megaprojects including all types of infrastructure involved for a holistic 
intervention in the city’s environment. The decision to initiate and develop such projects, though, is a very hard 
task that requires the inclusion of a broad agenda of issues to be taken into consideration, such as: a) scarcity of 
required resources, b) assessment of the project’s decisive impact on the structure of urban functions and city 
planning, c) alignment with the principles of urban sustainability, etc. This paper reviews the interface between 
urban megaprojects and urban sustainability taking into consideration the emergence of smart cities. Through 
synthesis and comparative analysis of these concepts, the paper explores their compatibility and the extent to 
which they can be integrated, in order to promote the growing needs of contemporary cities in a manner that 
reduces resource waste, environmental pollution and the creation of social inequalities. Some examples of case 
studies around the world are used to lighten the associated challenges to megaprojects in the urban environment 
context. Based on the above analysis, the paper provides an analytical overview of crucial aspects, such as the 
early stakeholder engagement, the adoption of a problem-solving oriented strategy, and useful recommendations 
for future policy makers. 
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1. Introduction  
Megaproject development is undoubtedly challenging. On one hand, there are several good reasons which are 
able to support the dynamics of such projects for expansion and enlargement. These include: a) the continuous 
growth of World’s population which leads to an increase of almost 83 millions of people annually (UNDESA, 2017), 
b) the remarkable development of technology, c) the consequent growing needs of modern societies, and d) the 
aging and the inadequacy of existing infrastructure even in the most developed countries (ASCE, 2017; Woetzel et 
al., 2016), questioning their capability of meeting the current and future societal demands. On the other hand, as 
the prefix “mega” inside their designation implies, these projects are inherently complex and exposed to a wide 
range of risks, they last long, they require large quantities of any kind of resources, they have to satisfy multiple 
stakeholders whose expectations are often conflicting, and they affect the lives of a significant number of people 
(Flyvbjerg, 2014; Boateng et al., 2015; Fahri et al., 2015). Furthermore, projects of this class have received criticism 
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for ending up with great budget and schedule overruns, while delivering less than the estimated benefits 
(Flyvbjerg, 2014). 
In the urban contexts, these projects usually take the form of large-scale ventures that not only have the purpose 
to improve a city’s context but to drastically transform it, providing a wide range of new assets and intervening to 
all kinds of its environment, i.e. physical, socio-cultural and economic. The type and the extent of interventions 
differ according to each city’s specific social and economic base (Jordhus-Lier, 2015). With respect to their 
typology, they can include single infrastructure projects of various scales, such as transportation facilities, waste 
water treatment plants, power stations, culture and sports stadiums as well as land-use remodeling initiatives, 
such as slum redevelopments, large public housing estates and massive mixed-use redevelopments (Siemiatycki, 
2013). 
The rationale behind the transformations that these projects bring upon, turns out to be oriented mainly to the 
economic growth of the cities and the empowerment of their position in the arena of global competition 
(Bornstein, 2010; Orueta and Fainstein, 2008; Dogan and Stupar, 2017). Nevertheless, this raises questions about 
these projects’ compatibility with the principles of urban sustainability, considering the intricacy of balancing these 
strong economic objectives with other social and environmental aspects, without excluding the specific needs and 
the particularities of the local urban environments. 
As it can be confirmed, from the above, the decision to initiate and develop urban megaprojects is a very 
demanding task that addresses a broad agenda of issues to be taken into consideration, including, among others: 
a) the scarcity of required resources, b) the assessment of the decisive impact on the structure of urban functions 
and city planning, and c) the alignment with the principles of urban sustainability. The main purpose of this paper 
is to review the interface between urban megaproject development and urban sustainability, taking into 
consideration the emergence of smart-cities. Through literature review and examples of case studies around the 
world, the paper explores the existing challenges towards integration of these concepts, in order to promote the 
growing diverse needs of contemporary cities. 
 
2. Background 
Although megaprojects are not a newfound phenomenon, focus on them has been reignited in the context of city 
planning mainly as tools of urban renewal and positioning of the cities on a global scale, enhancing their ability to 
compete with other spaces (Kennedy, 2015; Lehrer and Laidley, 2008). Although there are some small conceptual 
differences between the terms ‘urban regeneration’ and ‘urban renewal’, both can be used interchangeably to 
describe processes that have the intention to improve physical, social, economic and ecologic conditions of urban 
areas through various actions, including redevelopment, rehabilitation and heritage prevention (Zheng et al., 
2014). The so-called “new” approach to megaproject development, following the rejuvenated interest for them, is 
characterized as more flexible and diverse, rather than singular and monolithic and involves the creation of mixed-
use spaces (Lehrer and Laidley, 2008). In addition, it is assumed to give prominence to increased awareness of the 
political constraints of such big interventions and proactively seek consensus to facilitate implementation and 
produce more equitable outcomes (Dewey and Davis, 2013). Moreover, anthropocentric concepts (e.g. quality of 
life) have stated to appear in the vision of some urban megaprojects and their associated strategic frameworks, 
regardless of their final outcomes in this respect (Forouhar and Hasankhani, 2018; Sutherland et al., 2015). 
Urban sustainability as a concept dates its first appearance in 1968 in an article written by Stanley A.Cain with the 
title “The importance of ecological studies as a basis for land-use planning” (Zhang and Li, 2018). The author 
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explores the contribution of land use & planning to urban sustainable development and stresses the importance of 
ecological studies as a planning tool (Zhang and Lin, 2018). Vojnovic (2014) argues that the three pillars of 
sustainable development, namely society, economy, and environment can be equally promoted through the 
concepts of inter-generational and intra-generational equity. The first is concerned with maintaining the quality of 
natural ecologic systems and their services over time, while the second is based on promoting the equitable access 
to resources within current generations, providing human populations with basic needs. Hannan and Stutherland 
(2015) propose six principles as a tool to assess the extent to which urban megaprojects recognize urban 
sustainability. These include (Hannan and Sutherland, 2015):  a) create of a place with a vibrant culture, where a 
diversity of social, environmental, and economic activities can take place, b) ensure social justice and contribute to 
intra-generational and inter-generational equity including the recognition of social, environmental and cultural 
heritage, c) ensure adequate community participation and democratic governance, d) ensure urban spatial 
integration and promote more sustainable and efficient forms of transport, e) promote economic growth and 
employment creation and ensure economic viability, and f) minimize pollution and waste; maximize energy 
efficiency and maintain ecological integrity.  
Smart cities as a concept is another case in which no consensus exists regarding its definition (Bibri and Krogstie, 
2017). Angelidou (2014) proposes an interesting twofold categorization for smart cities based on their strategic 
focus. The first category refers to strategies mainly oriented on maximizing efficiency and technological 
advancement of the city’s hard infrastructure systems (i.e. transport, water, waste, energy), while the second 
refers to strategies focused on soft infrastructure and the citizens (i.e. social and human capital conceived through 
knowledge, inclusion, participation, social innovation, social equity, and so on). On the other hand, Caragliu et al. 
(2011) provide a broader definition: a city can be considered smart when investments in human and social capital 
and traditional and modern communication infrastructure fuel sustainable economic growth and a high quality of 
life, with a wise management of natural resources, through participatory governance. Drawing on the above, it 
resembles that that the concepts of urban sustainability and city smartness do not exhibit deep conceptual 
differences. In essence, the latter can be viewed as providing more emphasis to the potential of Information and 
Communications Technology (ICT) to facilitate the implementation of urban sustainability’s objectives. This holds 
true according to Silva et al. (2018) who mention that the prevalence attention on sustainability was an important 
driver for the emergence of smart cities. In addition, the triple bottom line concept they present, include 
sustainability as an inherent attribute of smart cities, while the attribute of smartness contains the three pillars of 
sustainable development. 
The concepts of urban sustainability and smart cities, taking into consideration their potential overlaps, contain 
values that are of crucial importance for urban megaprojects development. However, as already mentioned, it is 
not easy to balance pro-growth aspirations with the said values. This is also true for the “new” class of mixed-use 
urban megaprojects, whose rhetoric frames are usually rich but their action ones (a twofold categorization 
proposed by Schön and Rein (1994 cited in Majoor, 2011, p.145)) turn frequently not to be aligned (Majoor, 2011). 
Session 3 provides some more detailed insight about the interface between urban megaprojects and urban 
sustainability. 
 
3. Exploring the interface: a review of four case studies 
This session aims to explore the interface between megaproject development and urban sustainability reviewing 
four relevant case studies. The selected case studies are large-scale ventures in urban environment contexts and 
they come from different continents of the World, in order to gain a geographically wide insight. 
  
REAL ESTATE AND LAND PLANNING 2018  
Available online at https://ejournals.lib.auth.gr/reland 
 
 
 
380 
 
The first case, as described by Dogan and Stupar (2017), refers to a threefold mega-development in Istanbul 
associated with the government’s “Vision 2023”, which defines a set of goals centered to the further economic 
growth of the city and its nomination as a global hub. The first part of this development is Istanbul’s Third Bridge in 
conjunction with the Northern Marmara Motorway. The second part consists of the Third airport situated in the 
North-West of the city, which is to become World’s biggest airport. In the same part also falls a plan concerning 
the development of a new city near the airport including multiple facilities (e.g. hotels, retail and commercial office 
space and logistic centers), which is to be connected with the existing part of the city via high-speed underground 
and aboveground fixed-track means. The third part is Kanal Istanbul positioned westerly to Bosporus Strait, 
providing an alternative passage for vessels. This canal essentially bisects the European side of Turkey and creates 
a new island between the continents of Asia and Europe. As Dogan and Stupar (2017) present, the total of the 
above megaprojects represents serious challenges ranging from huge funding requirements, mostly undertaken by 
taxpayers, to significant impacts on urban structure, natural environment and the community. As far as impacts on 
urban structure are concerned, according to Dogan and Stupar (2017), it is probable to be adverse by spoiling the 
visual and structural uniqueness of city’s environment and intensifying urban activities, leading to a further rise of 
population as well as a shift in urban density. The latter, according to the same authors, is expected to have 
synergetic effects with the construction of the Third Bridge, concerning the exacerbation of traffic congestion 
caused by the promotion of private vehicles. The environmental issues are probably the biggest concern of this 
mega-development. The Third Bridge and its associated motorway passes through the northern border of the 
Belgrad Forest (situated adjacent to Istanbul) at the European side and the Bosporus Biodiversity Area, creating 
serious threats for a wide range of local habitats and intensifying the heat island effect. At the same time, noise 
and air pollution are expected to increase due to Third airport’s activity, which is also to be placed on the 
migration routes of birds. The Kanal Istanbul is capable of provoking irreversible environmental disaster, taking 
into account the inversion of the hydrologic balance between the cold and fresh waters of the Black Sea and the 
warm and salty waters of Mediterranean Sea. Finally, the lack of community engagement explained by the low 
level of public awareness of the above risks as well as the potential need for expropriations in order to empty lands 
for construction are characteristic for the impacts of this mega-development on the local community. 
The second case concerns the implementation of two new megaprojects in Durban which acted as urban 
regenerating tools. As Hannan and Sutherland (2015) present, the first project, the Moses Mabhida Stadium was 
constructed closely to the city center for the 2010 FIFA World Cup, while the second one is the prestigious mixed-
used Point Waterfront Development situated beside the entrance to the city’s port. Both projects provide space 
for diverse activities to take place but their accessibility and the extent to which they can become a part of citizen’s 
daily life are questioned considering their distance from the large townships and informal settlements, requiring 
high transport costs additionally to entrance fees for some of the provided facilities. Moreover, according to 
Hannan and Sutherland (2015) there have been concerns that the scarce resources consumed to implement these 
projects could have been allocated to fulfill more critical needs of the citizens, having in mind the exclusive nature 
of Point Development and the fact that the need for the stadium was questionable given that another stadium in 
the city met 93% of FIFA’s requirements. With respect to transport issues and beside the fact that both projects 
incorporate infrastructure for mild mobility, the dominant mode is still private vehicles. The contribution of two 
projects in the economic growth of the city, according to Hannan and Sutherland (2015), can be characterized as 
neutral as the nature of employment at the stadium was mainly short term, and ongoing employment 
opportunities are limited. In addition, the benefits of the Point Development have not been realized as a 
consequence of the slow pace of its development. 
The third case is referred to Ørestad new town development in Copenhagen. Majoor (2015) states that the 
construction of this new town began in the 1990s in the island of Amager, where Copenhagen’s city airport is also 
located. The initial strategy of the project, according to Majoor (2015) was mainly to find a funding mechanism for 
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the construction of city’s Metro through the sale of public land, the value of which was expected to increase with 
the progression of Metro’s construction. In its first decade, the whole development faced two major issues 
(Majoor, 2015): Metro was about to serve empty or low-density areas and developers did not show much interest 
in buying plots developed by Ørestad Development Corporation (ODC). The second issue led to the relocation of 
some public services to the area as well as the construction of a mega-mall which provided part of the wanted 
income, but its “big box” shape deformed the area’s urban character. The situation, according to  Majoor (2015), 
was further exacerbated in the coming decade due to the economic crisis, the consequent low sales rate and the 
emergence of competing locations, where real-estate investments started to take place. As a result ODC was 
abolished. At the same time, the city realized the need for a new circle Metro line, which would solve the 
omissions of its predecessor. The high financial requirements of the new line, led to the integration of Ørestad’s 
undeveloped parcels with the real-estate development sites of Copenhagen Port Authority (Majoor, 2015). The 
rationale behind this integration was the achievement of a high loan agreement, as a means of funding 
mechanism, resulting to an almost identical to the initial funding model (Majoor, 2015). The main challenge of this 
project remains the same: Is it possible to align these financial constraints and the urgency of land’s value 
optimization with the real needs of citizens? 
The last case concerns the development through concession of an urban transport megaproject in Lima. As Strauch 
et al. (2015) present this megaproject consists of two planning versions. The first, namely the “Línea Amarilla”, was 
initially proposed in 2009 and it included the redevelopment of an existing expressway, the construction of a 9km 
new highway along the Rimac River, and the construction of a 2km tunnel underneath the river. The project was 
proposed as a private initiative and was evaluated by a special agency without any kind of public engagement into 
the decision-making process. In this version, the project was approved without being aligned with the city’s Master 
Plan and as result in its current state is poorly integrated into the existing road infrastructure, generating 
bottleneck risks. Moreover, at least 1350 families were to be displaced from the low-income settlements, in order 
to secure the required space for the project. These families, though, according to Strauch et al. (2015), were never 
informed and the compensation schemes were not sufficient to buy a new house (this was mainly due to the 
declaration of a part of their area (near the steep bank of the river) as a “high-risk area”). As a result, the project 
experienced deep social contestation. A mayor candidate and later the new mayor of the city contributed to the 
formulation of the second planning stage, namely the “Vía Parque Rímac”. In this new version, the number of 
affected families is reduced to 950 by modifying the original roadway (Strauch et al., 2015). The compensation 
scheme is also improved in economic terms, but the relocation scheme offered remains insufficient, considering 
that more than two families will have to live in 60m2 apartments built by the concessionaire (Strauch et al., 2015). 
In addition, this version includes the connection of the most populated district with the city center as well as the 
canalization and greening of a 6km riverfront and the construction of a metropolitan park close to the city center. 
According to Strauch et al. (2015), the aforementioned additions affect significantly the project’s overall cost and 
have inevitably led to the extension of the concession period from 30 to 40 years. What is more, these additions 
will entail the relocation of 2500 families. Therefore, there are concerns whether this restructuring process acts in 
favor of citizens or has been used as means of mitigating the public opposition to the project. 
 
4. Discussion and conclusion 
A small sample of four case studies is not sufficient for answering the question about the level of compatibility of 
urban megaprojects with the principles of urban sustainability; however, it is adequate to identify several core 
challenges associated to megaprojects development in urban environment contexts. These challenges can be 
summarized as follows: 
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• Megaprojects not thoroughly planned could lead to the spoiling of cities’ visual and structural uniqueness. 
• Megaprojects can exacerbate the problem of overpopulation in urban centers. 
• Megaprojects related with road infrastructure development can further promote the use of private 
vehicles inside the cities resulting in the rise of congestion and atmospheric pollution as well. 
• Megaprojects can provoke threats for the ecosystems and hide serious environmental risks that need to 
be managed in the vision of inter-generational equity. 
• Megaprojects could provide facilities that allow a wide variety of activities to take place; nonetheless, 
these facilities are not always accessible to the public thus concern a certain elite. 
• Sometimes better investment alternatives exist but are not properly prioritized due to the vision of 
growth and the establishment of a better position in the arena of global competition among cities. 
• Megaprojects related with mega-events contain high opportunity costs and their benefits are rarely 
oriented on the long-term. 
• Complex and highly dependent on profits funding models create constraints on mega-project planning 
and thus question its potential to take into account the real needs of the citizens. 
• Megaprojects often require the relocation of a large number of citizens. This is a cost that needs to be 
thoroughly taken into consideration in the budget estimation process, in order to make sure that 
sufficient compensation schemes will be provided to them. 
• The high financial requirements of mega-projects can usually be a big burden for taxpayers and their 
posterity. 
• Public opinion is usually not incorporated into the decision-making process resulting in conflicts and re-
active resolution processes. 
The next step is the exploration of the tools that could provide the means to meet successfully the above 
challenges. In this direction, it is evident that the early stakeholder engagement into the decision-making process 
can play a critical role, taking into consideration that the accumulation of knowledge in the early phases of project 
planning can provide useful insight about the needs, the requirements and the limitations regarding urban 
megaproject implementation. Moreover, it is considered crucial to formulate a decision support system that will 
allow the appraisal of a wide range of investigated alternatives from multiple perspectives. The combination of the 
above are expected to contribute to the creation of a strategic framework oriented on pro-active thinking and 
finding solutions to the various problems rather than circumventing them and acting re-actively when they arise. 
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